Synthesis of the blood circulating C-terminal fragment of insulin-like growth factor (IGF)-binding protein-4 in its native conformation. Crystallization, heparin and IGF binding, and osteogenic activity.
Insulin-like growth factor-binding proteins play a critical role in a wide variety of important physiological processes. It has been demonstrated that both an N-terminal and a C-terminal fragment of insulin-like growth factor-binding protein-4 exist and accumulate in the circulatory system, these fragments accounting for virtually the whole amino acid sequence of the protein. The circulating C-terminal fragment establishes three disulfide bridges, and the binding pattern of these has recently been defined. Here we show that the monodimensional 1H NMR spectrum of the C-terminal fragment is typical of a protein with a relatively close packed tertiary structure. This fragment can be produced in its native conformation in Escherichia coli, without the requirement of further refolding procedures, when synthesis is coupled to its secretion from the cell. The recombinant protein crystallizes with the unit cell parameters of a hexagonal system. Furthermore, it binds strongly to heparin, acquiring a well defined oligomeric structure that interacts with insulin-like growth factors, and promotes bone formation in cultures of murine calvariae.